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activation, but not that of the direct-acting mutagens adriamycin
and diepoxybutane (Baird and Birnbaum, 1979; Busk and Ahlborg, 1980).
Similar to the antioxidants discussed above, these results may indicate
that retinol inhibits mutagenesis by interfering with metabolic acti-
vation rather than by acting as a scavenger of mutagenic chemicals.
However, more experimental evidence is needed to clarify this point'.
SUMMARY AND CONCLUSIONS
Considerable attention has recently been directed toward the pre-
sence of mutagenic activity in foods. Many vegetables contain muta-
genic flavonoids such as quercetin, kaempferol, and their glycosides.
Furthermore, some substances found in foods can enhance or inhibit the
mutagenic activity of other compounds. Mutagens in charred meat and
fish are produced during the pyrolysis of proteins that occurs when
foods are cooked at very high temperatures. Normal cooking of meat at
lower temperatures can also result in the production of mutagens.
Smoking of foods as well as charcoal broiling results in the deposition
of mutagenic and carcinogenic polynuclear aromatic compounds such as
benzo[a]pyrene on the surface of the food.
The production of mutations in bacterial or other tests is an
indication that a chemical may be carcinogenic in animals. However,
many mutagens detected in foods have not been adequately tested for
carcinogenicity. Of those that have been tested, the data on the
carcinogenicity of the mutagenic flavonol quercetin are conflicting,
and several mutagens isolated from pyrolyzed proteins or amino acids
appear to be carcinogenic.  It is not yet clear to what extent the
mutagens produced by pyrolyzing proteins or amino acids are found in
normally cooked foods.  The finding that some constituents of food can
enhance or inhibit the in vitro mutagenicity of other compounds should
not be interpreted as meaning that these compounds would produce the
same effects in living animals or humans.
If mutagens that are widely distributed in common foods are con-
sistently found to cause cancer in animals, many factors should be
considered before action is taken to reduce exposure.  For example,
cooking of meat and fish produces mutagens, but it also destroys
pathogenic microorganisms and parasites. Furthermore, some foods con~
tain mutagenic flavonoids but also have high nutritional value.

